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We claim: 
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'Vs'" An immunoglobulin comprxsing a protection 
pAe.n in assocxat.on with an immunoglobulin derived 
heav^,^cha.n having at least a portxon of an antigen 

bindii^g domain. 

/" The immunoglobulin of claim 95 further 

-, V. T He-rived light chain having 
comprising an immunoglobulin derived iig 

at least a portion of an antigen binding domain 
associated with said immunoglobulin derived heavy chain. 

Tlie immunoglobulin of claim 95 further 
comprising a second immunoglobulin derived heavy chain 
saving at least a portion of an antigen binding domain 
associated with said prptection protein. 

. The imnJunoglWlin of claim 97 further 

comprising at Xeast oneV— lobulm ^^^^^ ^^^^ 
Cham having at least .a pprtion of an antigen binding 
aomam bound to said second immunoglobulin derived heavy 

chain. ^ ^ 

The immunoglobulin of claim 9 5 further 

comprising an immunoglobulin . chain bound to said 
Immunoglobulin derived heavy chain and optionally 
95 second immunogobul m derived heavy chain. 

lOo". The immunoglobulin of claim 95 that is a 

therapeutic immunoglobulin. 

^ . f r^^\A■m 100 wherein said 
v<Jir. The immunoglobulin of cl^im luu wr 

T^v.,nin binds to i^cosal pathogen 
therapeutic immunoglobulin binas u 

30 ant igens . 

The immunoglobulin of claim iOl that is 
capable of preventing dental caries. 
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' ' 1^.3. The x^oglobulin of claim 95 wherein said 

antxgen bxnd.ng domain is capable of bindxng an antigen 
from S_^nutans serotypes c, e and f or S.sobrinus sero- 

types d and g. 

5 The immunoglobulin of claim 95 wherein saxd 

protection protein has an amino acid sequence which 
substantially corresponds to at least a portion of the 
ammo acid residues selected from the group consisting of 
1 to 627 and 1 to 606 of the rabbit polyimmunoglobul m 

10 receptor and wherein said protection protein does not 
have an ammo acid residue sequence corresponding to 
ammo acid residues 628-755 of the rabbit polyimmuno- 

globulin receptor. 

1X35. The immunoglobulin of claim 104 wherein said 
15 protection proteinurias kn amino acid sequence which does 
not contain amino icid Usidues corresponding to ammo 
acid residues 628 to 775 ^ of the rabbit polyimmunoglobul m 
receptor and which does contain ammo acid residues which 

^1= Aif Y\^e^ following amino acid 
correspond to one or more of the roiiow y 

20 segments : . _ 

a) amino acids corresponding to amino acid resi- 
dues 21-43 of the rabbit polyimmunoglobul in receptor; 

b) amino acids corresponding to amino acid resi- 
dues 1 - 118 of the rabbit polyimmunoglobul in receptor; 

25 c) amino acids corresponding to amino acid resi- 
dues 119 - 223 of the rabbit polyimmunoglobul in receptor 

d) amino acids corresponding to amino acid resi- 
dues 224 - 332 of the rabbit polyimmun\^globulin receptor 

e) amino acids corresponding to\amino acid resi- 
30 dues 333 - 441 of the rabbit polyimmunoglobul in receptor 

f) amino acids corresponding to ami^o acid resi- 
dues 442 - 552 of the rabbit polyimmunoglobu^n receptor 
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g) amino acids corresponding to ammo acid resi- 
dues 553 - 606 or 553 - 627 of the rabbit poly- 
immunoglobulin receptor. 

^ Xfi6. The immunoglobulin of claim 95 wherein said 
protection protein has an ammo acid sequence which does 
not contain ammo acid residues of a poly immunoglobulin 
receptor of a species which are analogous to amino acid 
residues 628 to 755 of the rabbit polyimmunoglobulm 
receptor and which does contain amino acid residues from 
a polyimmunoglobulm receptor of a species which are 
analogous to one or more of the following amino acid 
segments : 

a) amino acids corresponding to ammo acid resi- 
dues 21 - 43 of the rabbit polyimmunoglobulm receptor; 

b) amino acids corresponding to amino acid resi- 
dues 1 - 118 of the rabbit polyimmunoglobulm receptor; 

c) amino a^idsl corresponding to amino acid resi- 
dues 119 - 223 of'the J^abbit polyimmunoglobulm receptor; 

d) ammo iaci4^'V°^^^^P°'^^^^9 to ammo acid resi- 
dues 224 - 332 ofUhe r^^bit polyimmunoglobulm receptor; 

e) amino acids c^responding to amino acid resi- 
dues 333 - 441 of the rabb\t polyimmunoglobulm receptor; 

f) amino acids corri>ponding to amino acid resi- 
dues 442 - 552 of the rabbit polyimmunoglobulm 

''^''^^ g)' amino acids corresponding to amino acid resi- 
dues 553 - 606 or 553 - 627 of the rabbit polyimmunoglob- 

ulin receptor . 

■ yri. The immunoglobulin of ciaim 106 wherein said 

0 species is human. 

\ 1^ The immunoglobulin of claim 95 wherein said 
protection protein includes the amino acid sequence of at 
.east one of the domains selected from the group consist- 
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xng of the following portions of the rabbxt polyimmuno- 
globul.n receptor: domain I, domain II, domain III, 
domain IV, doma.n V, and amino acid residues 553 to 627 
of domaxn VI; and does not have an am.no acid sequence 
corresponding to amino acid residues 628-755 of the 
rabbit polyimmunoglobulin receptor. 

The immunoglobulin of claim 95 wherein said 
protection protein does not have any ammo acid sequence 
which corresponds to or is analogous to ammo acid resi- 
dues 628-755 of the rabbit polyimmunoglobulin receptor 
and which does include: 

a) at least one domain which is from the 
polyimmunoglobulin receptor of a first animal and which 
is analogous to at Idast, a portion of the following ammo 
ac^d segments of thei raAit polyimmunoglobulin receptor: 
domain I, domain 11,^ domkm III, domain IV, domain V, and 
amino acid residues |553 .to 627 of domain VI; 

b) at least one ' domain which is from the 

r.f a second animal and which 
polyimmunoglobulin receptor of a seconu 

corresponds to or is analogous to the following amino 

acid residue segments of the rabbit polyimmunoglobulin 

receptor: domain I, domain II, domain III, domain IV, 

domain V, and ammo acid residues 553 to 627 of domain 

1 v>..inTn r^f rlaim 95 wherein said 
■ * 110 The immunoglobulin or cxdxui 

protection protein does not have an^..amino acid sequence 
which corresponds to or is analogous to amino acid resi- 
dues 628-755 of the rabbit polyimmunoglc^bul in receptor 

and which does include: \ 
3 a) at least one ammo acid segment Vhich is from 

the polyimmunoglobulin receptor of a firsf animal and 

^r. least a portion of the following 
which is analogous to at lease a pu 

amino acid residue segments of the rabbit 
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poly.™unoglobuUn receptor: do„,ain I, do^arn II, domain 
III, domarn IV, domain V, and amino acid residues 553 to 

627 of domain VI ; 

b) at least one amino acxd segment which .s from 
5 the polyxmmunoglobul.n receptor of a second animal and 
whxch corresponds to or xs analogous to the followxng 
amino acxd residue segments of the rabbit 

polyxmmunoglobulin receptor: domain I, domain II, domaxn 
III, domaxn IV, domain V, and amino acid residues 553 to 

10 627 of domain VI . 

, ' U1. The immunoglobulxn of claim 110 wherein saxd 
first anxmal xs a mammal and saxd second animal is a 
rabbit . 

• ui. The immvinodlobulin of claxm 110 wherein saxd 
15 f xrst anxmal is a kumai| and said second animal is a 

rabbit . j / \ . . 

Xli. The immuhp4lobulin of claxm 95 wherexn saxd 

immunoglobulin derived heavy chain contaxns at least a 
portion of an IgM or igA heavy chain of any subtype. 
20 .1^^4. The xmmunoglobulin of claxm 95 wherexn saxd 

immunoglobulin derived heavy chain is comprised of 
immunoglobulin domaxns froni,two different isotopes of 

i mmunog 1 obu 1 i n . . 

^ The immunoglobulin of claim 115 wherein saxd 

immunoglobulxn domains are selected from the group con- 

the ChI of a mouse IgOi and the Ch2 and Ch3 of 
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sisting of : 
a) 



mouse IgA; and \^ 



30 



the ChI and Ch2 of a mous\ IgGl and the C.2 and 
Ch3 of mouse IgA; 

The immunoglobulin of claxmX95 wherein said 
antigen bxnding domaxn substantially corresponds to the 
Guy's 13 heavy chain variable region. 



b) 
Vt6 



\ 
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• j^r The immunoglobulin of claim 96 where.n said 
antigen binding domain substant xally corresponds to the 
Guy's 13 light chain variable region. 

' ll-B. A composition comprising the immunoglobulin of 
any of claims 95-117 and at least one plant 
macromolecule . 

^■F ^1 aim 118 wherein saia 
11^. The composition of claim no 

1^ derived from a dicotyledonous, 

plant macromolecule is derivea i 

. ^ ^ifpilfa. or tobacco plant, 

monocotyledonous, solanaceous, alfalfa o 

, -Xat The composition of claim 118 wherein said 

plant 'm,acromolecule is selected from the group consisting 

of ribulose bisphosphate carboxylase, light harvesting 

complex, pigments, Secondary metabolites and chlorophyll. 

■l^' The combosit:(cn of claim 118 wherein said 

. ' .4^ in a concentration of between 

15 immunoglobulin is ip^eseitt m a conce 

0 001% and 99% mais excluding water. 

■■ X. ^ . V ^-F r-laim 119 wherein said 
. ■ 0,2-2 The compositi&n of claim 

pXant macromolecules a^, Resent m a concentration of 
between 1% and 99% mass Excluding water. 
,0 x2'3 . A method of pr'^ducing the immunoglobulin of 

any of claims 95-117 compr^mg the steps of: 

(a) introducing intoV plant cell an expression 
vector containing a nucleotid:^.^ sequence encoding a 
protection protein operably Hh^ed to a transcriptional 

25 pr omot er ; and \ ^ ^ n 

introducing into said ^lant oell an expression 

sector containing a nucleotide sequence encoding an 
i..unogl=buiin derived heavy chain having at least a 
portion of an antigen binding domain ^^erably lrn,.ed to 
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transcriptional promoter. \ 

The method of claim 123 furtt^^r comprising 



Step of 
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, . ...,.d^,..ng .nto said plant cell an expression 
.ec.or containing a nucl.C.de sequence --^^^ » 
.„..noglo.uUn de..ve. U... =-in hav.ng a least . 
portion of an antigen binding domain operably l.nKed 
..ansoript.onal promoter. ^^^^^^^^^^ 

i2S The method of claim xzj 

r^i;=<nr cell an expression 
3tep of introducing into said plant eel 

■ ■ r. . nucleotide sequence encoding an 
vector containing a nucieociu 

•uiw 1 -inked to a transc- 
xmmunoglobulin J chain operably Imked 

0 riptional promoter. ^ ^^^.^in said immuno- 

rzt' The method of claim 123 wherei 
globulin'de.ived heavy chain .^unoglobulin alpha 
fhain and .a.d i™.unogiobniin derived light oha.n an 
— — ^ -PP^ ia^<ia Chain^ ^^^^ 
127 The method of claim ^^-^ 

,..buUn'de..ved hM^l^-^ ^ ^^^^^^^^ '"^T 
!„iobuiin ai^ha ckain and .—iobui.n ga..a 



chain. 
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V, ^\f\^laim 123 wherein said plant 
128. The method of \claim 

r^ells are part of a plant. 

V, ^ f VI aim 123 further comprising 
■ i2'9 The method of telaim 1^.5 

r^lant cells into a regenerated plant, 
growing said plant , ^^.^ 

130 The method of claims 12 8 or ±2^ 
plant is'a dicotyledonous, monocotyledonous , solanaceous, 
leguminous, alfalfa or tobacco plant . 

> The method of claim 123 wherein said 

in^noglobulxn derived heavy cha.n xs a 

globulin heavy chain. \herapeutic immuno- 

132 A method o£ producing a »sherapeuti 
globulin composition containing plan^ ™acro.olecules , 
Lid method co.pri.ing the step o. she.^^g under 

^hF-reof to prod\4ce a pulp 
r^T-PSSure plants or parts thereor u h 

rontLning a therapeutic r^unoglobulin a^,^ plant macro- 
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mixture, said immunoglobulin comprising a 
protection protein, and wherein said immunoglobulin is 
encoded by at least one nucleic acid sequence that has 
been introduced into the cells of said plants. 
5 • >^3'. The method of claim 132 further comprising the 

step'of separating said solid plant derived material from 
said liquid. 

1,^4. The method of claim 132 wherein said portion 
of said plant is a leaf, stem, root, tuber, fruxt or 

10 entire plant. 

>3<. The method of claim 13 2 wherein said shearing 
IS accomplished by a mechanical device which releases 
liquid from the /kpoplVst or symplast of said plant. 

■ ^3-6. The WethociYf claim 133 wherein said 
separation is centrifugation, settling, flocculation 

or filtration. \ /■ 

; j..3'7. A method '€or producing an assembled 
immunoglobulin molecule having heavy, light and J chains 
and a protection protei^ comprising the steps of: 
20 a) introducing iVt° ^ eukaryotic cell nucleotide 

sequences operably linked^for expression encoding: 

i) an immunoglobulin derived heavy chain 
having at least a portion of an antigen 
binding domaiA, 

ii) an immunoglobulin derived light chain 
having at least V portion of an antigen 
binding domain, \ 

iii) an immunoglobulin j^^chain, and 

iv) a protection protein,; and 
30 b) maintaining said cell unde\ conditions 

allowing production and assembly of sa^ immunoglobulin 
derived heavy and light chains, said imm\noglobul m J 
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<^haxn and saxd protection protexn into an immunoglobulin 
m^!(,lecule . 

IS^'.'" A method for producing an assembled immuno- 
globulin molecule having heavy, light and J chains and a 
prote^^tion protein by maintaining under conditions allow- 
ing pro't^m production and immunoglobulin assembly, a 
eukaryoti's^ cell containing nucleotide sequences operably 
linked for \expression encoding: 

i) an immunoglobulin derived heavy chain 

\ having at least a portion of an antigen 
b^ndi^ng domain, 

ii) '^n it|nunoglobulin derived light chain 
hkvi4 St least a portion of an antigen 
ibiiid^n^ domain, 

iii) an immunoglobulin J chain, and 

iv) a protection protein. 

■ 139. The method 'df claims 137 or 138 wherein said 
eukaryotic cell is a plaht cell. 

.■ 14'0. A method of making an immunoglobulin resistant 
to environmental conditions\comprising the steps of : 

a) operably linking \, nucleotide sequence 
encoding at least a portion of the antigen binding domain 
derived from an immunoglobulin heavy chain to a 
nucleotide sequence encoding at iVast one domain derived 
from an immunoglobulin alpha heavy\chain to form a 
nucleotide sequence encoding a chimeric immunoglobulin 

heavy chain; \ 

b) expressing said nucleotide^xsequence encoding 

said chimeric immunoglobulin heavy chain to produce said 

) ,^himeric immunoglobulin heavy chain in a\plant cell which 

also contains at least one other molecule\selected from 

the group consisting of: a protection protein, an 

immunoglobulin derived light chain having at\least a 
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portion of an antxgen b.nd.ng do.a.n and an x^uno- 

globulin J chain; and 

■ o chimeric immunoglobulin heavy chain 

f hereby allowing the cnimexxi. 

. . -H at least one other molecule to form 
to assemble with said at least 

• ^ V- G;=!id environmental 
said immunoglobulin resistant to said en 

conditions. ^ ^t->.^-r 

^' , ^v. ^ of claim 140 wherein said otner 

The method or ciaim 

molecule is a protection protein and said --J-; 
contains an' immunoglobulin derived li.ht chain having at 
least a portion of an antigen binding domain and an 

immunoglobulin J chain. .^v,„iin 

€r.y- oToducinq an immunoglobulin 
■ I'42 . A process^ for proauoxny 

' A - 1 r^r>-nHi t ions by maintaining 
resistant to envi^xontAental conditions y 

under conditions 'all J^ng protein production and 

. V. T^r, ^4^em^lv^ plant cell containing: 
immunoglobulin a*semDiy 

a, a nucLotide sequence encoding a chimeric 
i„lobulin heav, cn.in in which a nucleoside seguence 
Incodi a. lea., a po«ion o. an an.igen hiding domain 

0 nucleotide sequence encodm^xat least 

f.o™ an i^unoglobulin alpha heavy chaxn,- and 

b, at least one other molecule selected from the 
group consisting of: a protection protein, an immune- 
g ohulin derived light chain havih, at least a portion of 
,5 an antigen binding domain and an inV-oglobulin . chain, 
" allowing the chimeric immunoglobulin heavy chain 

c aste^le with said at least one otVer --oule to form 
to assemi; , ^ 'said environmental 

said immunoglobulin resistant to S^aia 

conditions. \ co-ir^ 

-, V, r^f claim 95 - wherein saia 

1.43 The immunoglobulin of claim ^ , 

.,,.eric immunoglobulin heavy chain contains an _ 

globulin domain from one of the following i™.unoglobul m 
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beavy cha.ns. IgG, I9A. X^^. ^^D: and also contain, 

a protection protein-b.nding don^ain from IgA or Ig«. 

- 1*4- The immunoglobulin of claim 143 wherein said 
immunoglobulin heavy chains are human, rodent, rabbit 

1 r^^r^in^ feline or primate 
bovine, ovine, caprine, fowl, canine, 

immunoglobulin heavy chains. 

■ The immunf«lobulin of claim 143 wherein said 

protection protein-l#'in\ng domain is from the IgA of a 

^ f rabbit ^bbvilis, ovine, canine, feline or 
human, rodent, rabbet Dovii»» , 

The immunoglobulin o£ claim 14 3 wherein said 
Chimeric immunoglobulin heavy chain is comprised of 
immunoglobulin chains of mouse IgOl and said protection 
protein-binding domain is from mouse IgA or IgM- 

1,7 The immunoglobulin of claim 143 wherein said 
chimeric immunoglobulin heavy chain , is comprised of 
immunoglobulin domains of a human IgG, IgM. IgD or IgE 
and said protection protein-binding domain is from a 
human IgA or IgM. 
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